
MEMO 

Tetra Tech 
303 Irene Street, Helena, MT 59601 

Tel  406.443.5210     Fax  406.449.3729     www. tetratech.com 

To: Ms. Mary Beth Marks – On Scene Coordinator/COR, Gallatin National Forest 

Cc: Sonny Thornborrow 

From: Jim Maus, Tetra Tech 

Date: February 12, 2016 

Subject: Beal Barren Pond Removal (Project# 114-560420) - Final 

 

INTRODUCTION 

During the 2015 field season the facility known as the Barren Pond was further investigated as a source of 

cyanide along the north perimeter of the leach pad. This work was originally authorized under contract AG-0343-

B-12-0002; work order number AG-0343-K-13-0003 Task Number 2, dated August 15, 2013. Site field activities 

for 2013 included obtaining biosolid bucket samples for further testing.   

2014 ACTIVITIES 

During the spring of 2014, a landfarm pilot test was conducted at Tetra Tech’s office in Helena, Montana. 

Methods and results of this landfarm test are discussed in a technical memorandum to Mary Beth Marks, from Jim 

Maus dated January 15, 2015. 

 

On June 3rd, 2014, Tetra Tech began dewatering activities in anticipation of pond removal and investigation. 

Dewatering incorporated the use of a 3-inch diesel powered pump that was then upgraded to a 4-inch pump. 

Discharge was routed to the native hillside east of the pond. This discharge encountered several melting snow 

drifts generating additional runoff. Surface flow ultimately proceeded to the vicinity of sample location known as 

SPR-T (spring –T). Rapid addition of moisture to this area ultimately generated a small landslide that flowed down 

slope to the German Gulch access road. Upon discovery of the landslide, Tetra Tech routed water to the runoff 

ditch along the north perimeter of the leach pad which conveyed water to the west. Dewatering continued for 

approximately two weeks. The bid package for pond removal was dated July 1, 2014, and earthwork contractor 

bids were received no later than July 30, 2014. Contractor bids were significantly greater than initial engineer’s 

estimates resulting in a rebid process and modification to Tetra Tech’s contract to allow the earthwork contractor 

to be directly contracted to the USFS. Due to the rebidding and contract revision process, construction activities 

were postponed until the 2015 construction season. Ultimately, the contract was awarded to M&P Excavating 

(M&P) of Deer Lodge, Montana. Tetra Tech’s scope under the above work order was modified to consist of 

engineering support, environmental monitoring, and continuous air monitoring.  
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2015 ACTIVITIES 

On June 15, 2015, M&P began mobilizing equipment to the site. Pond dewatering began on June 17, 2015. 

Discharge water was directed to the runoff ditch along the north perimeter of the leach pad for conveyance to the 

west. Tetra Tech made site visits on June 22, 24, and 29 at the request of USFS personnel to evaluate numerous 

buried pipes encountered during the installation of water treatment influent and reject lines. Tetra Tech conducted 

continuous air monitoring of the excavation during each site visit using daily calibrated MSA-Altair 5X multi-gas 

meters. Meters were setup to monitor carbon monoxide (CO), lower explosive limit (LEL), oxygen (O2), hydrogen 

cyanide (HCN), and hydrogen sulfide (H2S). Air monitoring results are presented in Table 1 below. Plan and 

profile of buried utilities encountered (Figures 1 through 3) is attached along with a representative photo log of 

activities.  

The majority of infrastructure encountered in trenching near the northwest corner of the pond were later removed 

(Figure 1). Three buried lines encountered near the southwest corner of the pond were left in place after tapping 

them with a ¼ inch drill hole encountered either water or vacuum within. The northern most line bubbled water 

through the tap hole to a fountain height of approximately six inches. Flow from the tap hole subsided within 20 

minutes. The middle line drew air in and thus exhibited a slight vacuum when tapped. The southernmost line also 

drew air in and thus exhibited a slight vacuum when tapped. However, shortly after tapping the southernmost line, 

water began flowing from the connection point of the RO influent line at the southeast corner of the pond. Based 

on these observations, pressure gauges were installed on these three lines for further evaluation while the water 

treatment system was operating. During water treatment operations (active pumping from Sump -1), the 

northernmost line exhibited zero pressure and zero vacuum yet slowly discharged water. The middle line 

exhibited a slight vacuum (negative pressure) of - 0.073 pounds per square inch (psi). The southernmost line 

exhibited a positive pressure of approximately 60 psi. These three lines were further excavated to trace later in 

the season and the results are depicted on Figure 1.   

The trench excavated north and west of the Barren Pond for the installation of water treatment piping encountered 

bedrock and unexpected groundwater. Visual observations of the trench side walls indicated a primary and 

secondary fracture system within the rock. The primary fractures paralleled bedding planes and trended north-

south. Secondary fractures were generally perpendicular to primary fractures and trended east-west. Visual 

observations further suggest that the primary fractures were sealed shut by a precipitate and the groundwater 

appeared to be moving through the secondary fracture system.   

On July 7, 2015, removal of the Barren Pond had proceeded to the point in which the contractor was ready to 

begin excavation of biosolid materials from the bottom of the pond. Upon beginning excavation, air monitoring 

equipment alarms triggered for the presence of HCN gas. Two separate monitors (one in the cab of the excavator 

and one approximately 50 feet downwind) were in service at the time of the alarms. While the excavator was 

working surface materials, these meters were reporting relatively consistent HCN concentrations of 2 to 6 parts 

per million (ppm). During the alarm period the excavator was attempting to remove material from depth, at which 

time the meters reported HCN at concentrations of 10 to 12 ppm consistently, which exceeded the Occupational 

Safety and Health Administration (OSHA) permissible exposure limit (PEL) of 10 ppm. Excavation work was 

halted and a partial shutdown notice was issued to the contractor. Prior to receiving the shutdown notice Tetra 

Tech obtained two 5-gallon bucket samples of biosolid material from depth for further testing.     

During the following week Tetra Tech discovered that meters may have potentially reported several non-cyanide 

compounds as HCN. Upon questioning, the meter’s manufacturer identified potential interference from the 

following compounds: hydrogen sulfide (H2S), sulfur dioxide, sulfur compounds, ammonia (NH3), chlorine (Cl2), 

nitric oxide (NO), organic silicones, silicate compounds, and lead compounds. Due to the similarity in 

electrochemical signatures, the meter manufacturer indicated there is no way to mitigate these potential 

interferences. To address this question, Tetra Tech contacted Energy Laboratories and Eurofins-Lancaster 

Laboratories to inquire about sampling and analysis methods to identify the compounds present in biosolid 

gasses. Neither laboratory could provide a practical method of collecting or analyzing a gaseous sample for the 
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compounds likely to provide meter interference. Further investigation identified colorimetric tubes manufactured 

by Drager Safety AG & Co. (Drager) as a potential solution. This technology relies on a chemical reaction to occur 

within a disposable glass tube which results in a color change of a compound-specific media to identify the 

presence and concentration of the specific compound. Unfortunately, Drager tubes also have limitations due to 

cross interference. On July 15, 2015, Tetra Tech submitted a proposal to obtain Drager tubes for various 

compounds likely present. Verbal authorization to proceed was received the following day.  

On July 17, 2015, Drager tubes were obtained and Tetra Tech conducted headspace testing of the partially filled 

bucket samples retrieved on July 7th. Results of cross interference testing were transmitted to the USFS on July 

17 via email with a more detailed explanation to follow in a technical memo to Mary Beth Marks, from Jim Maus 

dated July 21, 2015.  

Investigation into interferences with the MSA-Altair 5X multigas meter showed that, while interference cannot be 

completely eliminated as a cause, the high readings can at least be partially attributed to hydrogen cyanide. 

Additionally, hydrogen sulfide was likely present as a result of bacterial decay of organics with sulfur dioxide 

present as a byproduct of hydrogen sulfide volatilization. Due to the likely presence of cyanide and hydrogen 

sulfide in the Barren Pond biosolids, an investigation into possible treatment methods was conducted. The 

preferred treatment option that was chosen was the application of ferrous sulfate. Ferrous sulfate was selected 

due to its availability, low health risk, ease of application, cost effectiveness, and ability to address both cyanide 

by stabilization and hydrogen sulfide by destruction. 

A change order was prepared and submitted on July 31, 2015. The change order incorporated numerous 

additions and eliminations to the original construction specifications. These changes included the application of 

ferrous sulfate, altered the handling of the biosolids from a dig and haul process to a slurry transport process, 

eliminated the originally specified clay additive, added a nonionic polymer to flocculate the slurry, conversion of 

the originally specified drying pad to a dewatering pad, and eliminated of the originally specified temporary 

repository. 

On September 8, 2015 the contractor mobilized to the site to begin preparation of the dewatering pad. On 

September 14, Tetra Tech began continuous air monitoring of pond removal activities. On September 16 and 17 

several attempts to operate and trouble shoot the slurry system were made. Complications arose with the use of 

the polymer not flocculating the slurry adequately. Ultimately, on September 17 a decision was made by the 

USFS representative, with Tetra Tech and M&P Excavating consensus, to discontinue use of the slurry method 

and revert to dig and haul methods.  

During the period of September 18 to September 25, 2015, Tetra Tech provided continuous air monitoring 

oversight of biosolid removal activities. The final load of biosolid material was removed on September 25. The 

general removal approach consisted of the following steps:  

1) Mix four 40-lb bags of granular ferrous sulfate with 500-gallons of water; 

2) Spray ferrous sulfate solution onto biosolids area to be excavated; 

3) Mix ferrous sulfate into biosolids using excavator generating a thick slurry and apply additional ferrous 

sulfate as needed per air monitoring indications while mixing; 

4) Mix pond sidewall clay with biosolids at an approximately 1:1 ratio using excavator to adequately thicken 

for hauling; 

5) Load thickened biosolids into a dump truck and haul to drying pad converted to temporary repository; 

and, 

6) Repeat steps 1 through 5 in another area of biosolids. 

Continuous air monitoring included use of two MSA-Altair 5X multi-gas meters which were calibrated daily. Meters 

were setup to monitor CO, LEL, O2, HCN, and H2S. Meters were rented from Argus Hazco Inc. One gas monitor 

was placed in the cab of the excavator while the second was hand held within 50 feet downwind of the active 

excavation. Since wind direction within the pond depression could be significantly different and variable compared 
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to prevailing winds, a portable “wind sock” was devised to determine wind direction. This “wind sock” consisted of 

a long handle shovel with a short length of surveyors flagging tied to the end of the handle. The shovel could be 

positioned at a safe accessible location adjacent to the active excavation and driven into the pond sub-clay liner 

or biosolids. The hand held monitor was then positioned accordingly down wind and repositioned as necessary. 

All monitored parameters remained at background levels during intrusive activities with the exception of HCN.  

Air monitoring results for HCN are presented in the following table. 

Table 1 - HCN Air Monitoring Results 

 Downwind Monitor Excavator Cab Monitor 

Date Peak STEL TWA Peak STEL TWA 

6/22/2015 0.0 0.0 0.0 0.0 0.0 0.0 

6/24/2015 0.0 0.0 0.0 0.0 0.0 0.0 

6/29/2015 0.0 0.0 0.0 0.0 0.0 0.0 

7/6/2015 0.0 0.0 0.0 0.0 0.0 0.0 

7/7/2015 12 0.5 0.0 11.5 0.5 0.0 

9/14/2015 0.0 0.0 0.0 0.0 0.0 0.0 

9/15//2015 0.0 0.0 0.0 0.0 0.0 0.0 

9/16/2015 0.0 0.0 0.0 0.0 0.0 0.0 

9/18/2015 30 0.0 0.0 4.5 0.0 0.0 

9/21/2015 38.5 0.0 0.0 1.5 0.0 0.0 

9/22/2015 26.5 0.5 0.0 2.0 0.0 0.0 

9/23/2015 18.5 1.5 0.0 6.0 0.0 0.0 

9/24/2015 34.0 3.5 0.5 3.5 0.0 0.0 

9/25/2015 11.5 0.0 0.0 2.0 0.0 0.0 

9/28/2015 0.0 0.0 0.0 0.0 0.0 0.0 

9/29/2015 1.5 0.0 0.0 0.0 0.0 0.0 

9/30/2015 0.0 0.0 0.0 0.0 0.0 0.0 

10/1/2015 0.0 0.0 0.0 0.0 0.0 0.0 

Notes: Peak – maximum instantaneous reading for workers shift. 
STEL- short term exposure limit based on 15 minute running average. 
TWA – Time weighted average to up to a 10-hour work shift. 
OSHA PEL = 10 ppm; NIOSH STEL=4.7 ppm; IDLH (Immediately dangerous to life and health) = 50 ppm 
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Air monitoring equipment in the excavator cab rarely registered HCN concentrations above 5 ppm during mixing 

and removal activities. Downwind air monitoring equipment frequently registered HCN concentrations greater than 

10 ppm during the application and mixing of the ferrous sulfate solution. These elevated concentrations were 

usually very short-lived or instantaneous spikes. A degree of interpretation of meter readings became necessary 

to judge whether additional ferrous sulfate was necessary. No biosolids were hauled until air monitoring of the 

treated batch of biosolids was consistently below 4 ppm HCN while agitating the mixture. Biosolid thickness in the 

pond bottom averaged five feet with up to six feet in some locations along the north side. Biosolid material was a 

consistent, very fine-grained clay like material, grey to black in color, with a semi-liquid flow-able consistency. The 

blackest material usually exhibited the highest HCN readings and the strongest, foulest odor.     

During the period of September 25 through September 30, 2015, Tetra Tech conducted continuous air monitoring 

oversight while the pond polyvinyl chloride (PVC) liner, pond sidewall clay, and pond bottom clay were removed. 

Two layers of PVC liner material were encountered throughout the pond. Three layers were encountered in the 

corners. Between layers of PVC were two ¾-inch schedule 40 PVC pipes that extended from approximately the 

center of the pond floor. One pipe was traced up the east sidewall and one up the west sidewall. These pipes 

were presumed to have been used as part of a leak detection system. During liner removal, several feet of two 

separate seams of the uppermost PVC layer in the northwest corner of the pond bottom did not appear to have 

been welded, or had been sealed improperly. Water was present between PVC layers in this area. Upon removal 

of the PVC liner, Tetra Tech observed several locations of the pond sidewalls and floor where the underlying clay 

was stained a bluish-green or black color. Surface staining generally did not penetrate the clay more than ½-inch.  

A few locations of surface staining that were probed exhibited staining penetration up to 12 inches. During 

removal of pond sidewall clay, the pond corners often exhibited black staining beneath an unstained surface. All 

staining beneath the PVC liner was found at elevations at or below the top elevation of biosolids within the liner, 

with the exception of surficial staining on the west wall. Stained clay was stripped and placed in the temporary 

repository with the biosolids. Unstained sidewall clay and pond bottom clay were stripped separately and each 

stockpiled separately outside of the temporary repository. A geotextile fabric was encountered between the clay 

and native soils. Pond sidewall clay was generally found to be approximately 2 to 2.5 feet thick. Bottom clay was 

generally found to be 2.5 to 3 feet thick. Black staining of native soils on the pond bottom was common. Sub soil 

staining generally did not penetrate greater than four inches. Tetra Tech collected two, five-point composite 

samples of stained native subsoils and one water sample from a shallow pool that formed in a depression for 

laboratory analysis. Results are presented in Table 2 below. Stained subsoils were then removed to the extent 

feasible and stockpiled in the temporary repository. Despite encountering groundwater in shallow trenching north 

and west of the Barren Pond, no groundwater seepage from pond sidewalls was observed during removal 

activities. Groundwater was only encountered at the very bottom of the pond.   

  



 TETRA TECH 
 6  

 

 

Table 2 - Lab results of sub- soils and water 

Sample ID Date Total 

CN 

(mg/kg) 

WAD 

CN 

(mg/kg) 

Free 

CN 

(mg/kg) 

Total 

CN 

(mg/L) 

WAD 

CN 

(mg/L) 

Free 

CN 

(mg/L) 

Total 

Recoverable 

Selenium 

(mg/L) 

Barren Pond 

Bottom Stain E  

09/30/2015 44 <0.5 <4.0 -- -- -- -- 

Barren Pond 

Bottom Stain NW 

09/30/2015 <0.5 <0.5 <4.0 -- -- -- -- 

Barren Pond 

Bottom GW 

09/30/2015 -- -- -- 35.8 0.026 <0.20 0.037 

Note: Mg/kg = milligrams per kilogram, mg/L = milligrams per liter, WAD = weak acid dissociable 

Review of these results suggest the two PVC linings and the 2 to 3 feet of clay leaked sufficiently to allow cyanide 

into the underlying soils and groundwater, and that the biosolids were in fact a source of cyanide to the 

surrounding area.  

On September 30, Tetra Tech and USFS observed the exploration and investigation of the pond underdrain 

reportedly constructed beneath the Barren Pond. In general, the underdrain exposed beneath the pond was found 

to be constructed as described in the December 14, 1988, construction report with two exceptions as described 

below. 

1. The orientation of the drain was found to be more southeasterly than south and exited the southeast 

corner of the pond. 

2. Upon excavation, the drain pipe was found to have been damaged during construction. The 4-inch high 

density polyethylene (HDPE) pipe was found severed approximately five feet downgradient of the 

perforated section. The perforated side of the severed pipe was found to be bent approximately 45 

degrees to the east. Additionally, projection of the perforated section was at an elevation approximately 8 

to 10-inches higher than the corresponding downgradient mate. Upon exposing the downgradient mate to 

the damaged pipe, Tetra Tech confirmed that this pipe did report to the northeast corner of the BCD pond 

and was the same pipe outlet being sampled as location BCD-Barren. The origins of a second pipe outlet 

at the northeast corner of the BCD pond remain unknown. 

3. The drain pipe was found without bedding with native rocky trench material as backfill.        

The pond under drain intake was fitted with a four inch perforated riser pipe approximately one foot in length and 

a depression excavated around the intake area to facilitate drainage of the area over winter.  

During removal activities, groundwater elevations in monitoring well LPMW-5 (located between the leach pad and 

Barren Pond) did not appear to be influenced by removal actions and were similar to previous data. This data is 

presented in the following graph. Note, the subgrade elevation of the pond bottom was surveyed on October 28, 

2015, to be approximately 7,544 feet above mean sea level, which is well below previously recorded groundwater 

elevations.   
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  Figure 4. LPMW-5 Groundwater Elevations 

 

Enclosed: 

- Photo log 

- Figures 1 through 3 Infrastructure Encountered 

- Field notes 

- Lab Report
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BARREN POND REMOVAL
BEAL MTN MINE, MONTANA

TETRA TECH PROJECT 114-560420.200

PHOTOGRAPH 1 Barren Pond 2006.
PHOTOGRAPH 2 June 3, 2014 Initial dewatering with

discharge to the east.

PHOTOGRAPH 3 June 6, 2014 small landslide. PHOTOGRAPH 4 June 6, 2014 small landslide

PHOTOGRAPH 5 June 12, 2014 dewatering discharge to
leach pad runoff ditch.

PHOTOGRAPH 6 June 22, 2015 Surveying buried
infrastructure. Note groundwater in
trench.



BARREN POND REMOVAL
BEAL MTN MINE, MONTANA

TETRA TECH PROJECT 114-560420.200

PHOTOGRAPH 7 June 22, 2015 Trench for water
treatment influent and reject pipes west
of pond. Note bedrock and groundwater.

PHOTOGRAPH 8 Sept 14, 2015 Ferrous Sulfate used to
stabilize HCN.

PHOTOGRAPH 9 Ferrous Sulfate mixing tanks.
PHOTOGRAPH 10 Sept 14, 2015 Applying initial dose of

ferrous sulfate.

PHOTOGRAPH 11 September 16, 2015 setting slurry pump. PHOTOGRAPH 12 Piping between PVC liners.



BARREN POND REMOVAL
BEAL MTN MINE, MONTANA

TETRA TECH PROJECT 114-560420.200

PHOTOGRAPH 13 Surficial staining of clay beneath PVC
liner west wall.

PHOTOGRAPH 14 Biosolid staining on top of PVC liner.

PHOTOGRAPH 15 Surficial staining of clay NW corner.
PHOTOGRAPH 16 Applying ferrous sulfate and mixing

with excavator.

PHOTOGRAPH 17 Thickening biosolids with sidewall clay. PHOTOGRAPH 18 Removing thickened biosolids.



BARREN POND REMOVAL
BEAL MTN MINE, MONTANA

TETRA TECH PROJECT 114-560420.200

PHOTOGRAPH 19 Faulty seam in uppermost bottom PVC
liner.

PHOTOGRAPH 20 September 25 removing upper sidewall
clay.

PHOTOGRAPH 21 Staining beneath PVC liner SW corner. PHOTOGRAPH 22 Surface staining with little penetration.

PHOTOGRAPH 23 Surface staining with up to 12-inches of
penetration

PHOTOGRAPH 24 Staining beneath unstained surface.



BARREN POND REMOVAL
BEAL MTN MINE, MONTANA

TETRA TECH PROJECT 114-560420.200

PHOTOGRAPH 25 Subsoil staining, with perched
groundwater. Note geotextile fabric and
lack of clay stain overlying.

PHOTOGRAPH 26 Subsoil staining of pond bottom after
removal of clay and geotextile.

PHOTOGRAPH 27 Pond Underdrain found after searching
west (left) to east (right). Note
groundwater at or above drain elevation.

PHOTOGRAPH 28 Excavating pond underdrain. Note pipe
was bent at 45 degrees upon excavation.

PHOTOGRAPH 29 Mating pond underdrain inlet.
PHOTOGRAPH 30 Lined drying pad/temporary repository

center. Sidewall clay to right and bottom
clay far right edge of photo.
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Lab Report 
 

 



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H15100035-001 Barrow Pnd Bottom GW 09/30/15 14:15 10/02/15 Aqueous Metals by ICP/ICPMS, Tot. Rec.
Cyanide, Total Manual Distillation
Cyanide, Free
Total Cyanide Digestion
Cyanide, Weak Acid Dissociable
Metals Digestion by EPA 200.2

H15100035-002 Barrow Pnd Bottom Stain 
E

09/30/15 13:55 10/02/15 Soil Cyanide, Free
Total Cyanide
Cyanide Distillation
Cyanide, Weak Acid Dissociable

H15100035-003 Barrow Pnd Bottom Stain 
NW

09/30/15 14:10 10/02/15 Soil Same As Above

Tetra Tech Inc

Project Name: Beal Mtn Mine

Work Order: H15100035

303 Irene St

Helena, MT  59601

November 04, 2015

H1076 - Beal Mountain Mine RO AnalysisQuote ID:

Energy Laboratories Inc Helena MT received the following 3 samples for Tetra Tech Inc on 10/2/2015 for analysis.
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Project: Beal Mtn Mine

CLIENT: Tetra Tech Inc

Work Order: H15100035 CASE NARRATIVE

10/13/15Report Date:

Revised Date: 11/04/15

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: Tetra Tech Inc

Project: Beal Mtn Mine

Lab ID: H15100035-001

Client Sample ID: Barrow Pnd Bottom GW

Collection Date: 09/30/15 14:15

Matrix: Aqueous

Report Date: 10/13/15

DateReceived: 10/02/15

Revised Date: 11/04/15
Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

INORGANICS

D 10/07/15 16:26 / eli-b380.4mg/L35.8Cyanide, Total E335.4

10/08/15 13:02 / eli-b380.20mg/LNACyanide, Free A4500-CN-F

10/08/15 15:00 / eli-b380.005mg/L0.026Cyanide, Weak Acid Dissociable Kelada-01

- The Weak Acid Dissociable (WAD) Cyanide was analyzed, and was <0.2 mg/L, the detection limit for Free Cyanide.  Free Cyanide was not analyzed.

METALS, TOTAL RECOVERABLE

10/11/15 09:30 / dck0.001mg/L0.037Selenium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix.
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LABORATORY ANALYTICAL REPORT

Client: Tetra Tech Inc

Project: Beal Mtn Mine

Lab ID: H15100035-002

Client Sample ID: Barrow Pnd Bottom Stain E

Collection Date: 09/30/15 13:55

Matrix: Soil

Report Date: 10/13/15

DateReceived: 10/02/15

Revised Date: 11/04/15
Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

CYANIDE

10/12/15 16:16 / eli-b384mg/kgNACyanide, Free A4500-CN-Fm

- The Weak Acid Dissociable (WAD) Cyanide was analyzed, and was <4 mg/kg,  the detection limit for Free Cyanide.  Free Cyanide was not analyzed.

CYANIDE

10/12/15 16:16 / eli-b380.5mg/kgNDCyanide, Weak Acid Dissociable D2036C-Mod

D 10/07/15 14:21 / eli-b385mg/kg44Cyanide, Total SW9012

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix.
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LABORATORY ANALYTICAL REPORT

Client: Tetra Tech Inc

Project: Beal Mtn Mine

Lab ID: H15100035-003

Client Sample ID: Barrow Pnd Bottom Stain NW

Collection Date: 09/30/15 14:10

Matrix: Soil

Report Date: 10/13/15

DateReceived: 10/02/15

Revised Date: 11/04/15
Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

CYANIDE

10/12/15 16:24 / eli-b384mg/kgNACyanide, Free A4500-CN-Fm

- The Weak Acid Dissociable (WAD) Cyanide was analyzed, and was <4 mg/kg, the detection limit for Free Cyanide.  Free Cyanide was not analyzed.

CYANIDE

10/12/15 16:24 / eli-b380.5mg/kgNDCyanide, Weak Acid Dissociable D2036C-Mod

10/07/15 14:30 / eli-b380.5mg/kgNDCyanide, Total SW9012

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Beal Mtn Mine

Client: Tetra Tech Inc

Work Order: H15100035

QA/QC Summary Report

10/13/15Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: D2036C-Mod Batch: B_93848

Lab ID: MB-93848 10/12/15 16:05Method Blank Run: SUB-B250794

Cyanide, Weak Acid Dissociable 0.04ND mg/kg

Lab ID: LCS-93848 10/12/15 16:07Laboratory Control Sample Run: SUB-B250794

Cyanide, Weak Acid Dissociable 84 60 1400.504.07 mg/kg

Lab ID: H15100035-002A 10/12/15 16:51Sample Matrix Spike Run: SUB-B250794

Cyanide, Weak Acid Dissociable 64 50 1500.503.15 mg/kg

Lab ID: H15100035-002A 10/12/15 16:53Sample Matrix Spike Duplicate Run: SUB-B250794

Cyanide, Weak Acid Dissociable 77 50 150 300.50 193.82 mg/kg

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Beal Mtn Mine

Client: Tetra Tech Inc

Work Order: H15100035

QA/QC Summary Report

10/13/15Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E200.8 Analytical Run: ICPMS204-B_151010B

Lab ID: ICV STD 10/11/15 03:11Initial Calibration Verification Standard

Selenium 98 90 1100.00500.0589 mg/L

Lab ID: ICSA 10/11/15 03:15Interference Check Sample A

Selenium 0.0050-9.20E-05 mg/L

Lab ID: ICSAB 10/11/15 03:18Interference Check Sample AB

Selenium 102 70 1300.00500.0102 mg/L

Lab ID: ICV STD 10/11/15 13:51Initial Calibration Verification Standard

Selenium 101 90 1100.00500.0606 mg/L

Lab ID: ICSA 10/11/15 13:54Interference Check Sample A

Selenium 0.0050-8.10E-05 mg/L

Lab ID: ICSAB 10/11/15 13:59Interference Check Sample AB

Selenium 102 70 1300.00500.0102 mg/L

Method: E200.8 Batch: 30776

Lab ID: MB-30776 10/11/15 06:21Method Blank Run: ICPMS204-B_151010B

Selenium 0.0004ND mg/L

Lab ID: LCS-30776 10/11/15 06:24Laboratory Control Sample Run: ICPMS204-B_151010B

Selenium 98 85 1150.00100.491 mg/L

Lab ID: H15100020-004BMS3 10/11/15 08:07Sample Matrix Spike Run: ICPMS204-B_151010B

Selenium 99 70 1300.00100.999 mg/L

Lab ID: H15100020-004BMSD 10/11/15 08:10Sample Matrix Spike Duplicate Run: ICPMS204-B_151010B

Selenium 99 70 130 200.0010 0.11.000 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Beal Mtn Mine

Client: Tetra Tech Inc

Work Order: H15100035

QA/QC Summary Report

10/13/15Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E335.4 Batch: B_93775

Lab ID: LCS-93775 10/07/15 13:35Laboratory Control Sample Run: SUB-B250557

Cyanide, Total 107 90 1100.00500.107 mg/L

Lab ID: B15100242-037AMSD 10/07/15 13:46Sample Matrix Spike Duplicate Run: SUB-B250557

Cyanide, Total 104 90 110 100.0050 4.00.464 mg/L

Lab ID: MB-93775 10/07/15 14:13Method Blank Run: SUB-B250557

Cyanide, Total 0.001ND mg/L

Lab ID: B15100242-037AMS 10/07/15 14:40Sample Matrix Spike Run: SUB-B250557

Cyanide, Total 94 90 1100.00500.446 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Beal Mtn Mine

Client: Tetra Tech Inc

Work Order: H15100035

QA/QC Summary Report

10/13/15Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: Kelada-01 Analytical Run: SUB-B250649

Lab ID: ICV 10/08/15 12:40Initial Calibration Verification Standard

Cyanide, Weak Acid Dissociable 98 90 1100.00500.0983 mg/L

Method: Kelada-01 Batch: B_R250649

Lab ID: ICB 10/08/15 12:43Method Blank Run: SUB-B250649

Cyanide, Weak Acid Dissociable 0.0007ND mg/L

Lab ID: LFB 10/08/15 12:46Laboratory Fortified Blank Run: SUB-B250649

Cyanide, Weak Acid Dissociable 108 90 1100.00500.108 mg/L

Lab ID: LCS1-ZnCN2 10/08/15 12:48Laboratory Control Sample Run: SUB-B250649

Cyanide, Weak Acid Dissociable 98 90 1100.00500.0982 mg/L

Lab ID: B15100413-001FMS 10/08/15 13:13Sample Matrix Spike Run: SUB-B250649

Cyanide, Weak Acid Dissociable 119 80 1200.00500.119 mg/L

Lab ID: B15100413-001FMSD 10/08/15 13:15Sample Matrix Spike Duplicate Run: SUB-B250649

Cyanide, Weak Acid Dissociable 112 80 120 100.0050 5.80.112 mg/L

Lab ID: B15100573-006DMS 10/08/15 14:36Sample Matrix Spike Run: SUB-B250649

Cyanide, Weak Acid Dissociable 94 80 1200.1023.4 mg/L

Lab ID: B15100573-006DMSD 10/08/15 14:39Sample Matrix Spike Duplicate Run: SUB-B250649

Cyanide, Weak Acid Dissociable 88 80 120 100.10 1.423.1 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Beal Mtn Mine

Client: Tetra Tech Inc

Work Order: H15100035

QA/QC Summary Report

10/13/15Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW9012 Batch: B_93776

Lab ID: MB-93776 10/07/15 13:49Method Blank Run: SUB-B250557

Cyanide, Total 0.020.06 mg/kg

Lab ID: LCS-93776 10/07/15 13:52Laboratory Control Sample Run: SUB-B250557

Cyanide, Total 107 60 1400.505.34 mg/kg

Lab ID: H15100035-003A 10/07/15 14:32Sample Matrix Spike Run: SUB-B250557

Cyanide, Total 51 50 1500.502.98 mg/kg

Lab ID: H15100035-003A 10/07/15 14:35Sample Matrix Spike Duplicate Run: SUB-B250557

Cyanide, Total 48 50 150 300.50 5.92.81 mg/kg S

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

S - Spike recovery outside of advisory limits.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

£

£

R

R

£

R

R

R

R

£

R

£

£

£

£

R

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

R

R

Not Applicable

Not Applicable £

R

2.1°C  No Ice

10/2/2015Wanda Johnson

Hand Del

bjs

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

10/7/2015

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

COC states "Barren Pdn Bottom GW", bottle states "Barren Pnd Bot. GW", used ID from COC.  COC states for the soil 
jars "Barren Pnd Bottom Stain E" & "Barrow Pnd Bottom Stain NW", bottles state "Barren Pnd Bottom Stained East" 
and "Barrow Pnd Bottom Stained NW", used ID from COC.  wj 10/2/15

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Tetra Tech Inc H15100035
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